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HayxkoBi po3po0ku Ymancokoro HY
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Hageneno pexomenaariii 3 610J10r130BaHO1 TEXHOJIOT1T BUPOIILYBaHHS KyKYypYA3U Ha
3€pHO, 110 Nepeadavae 3aCTOCYBaHHS TepOIlUIy 3 MIKpOOIOJIOTIYHUM IMpEenapaToM Ta
3a0e3rneuye oJlep:KaHHs BUCOKOSIKICHOTO BPOXKAt0 3€pHA.

CxBajleHO Ta pPEKOMEHJIOBAHO [0 [PYKy HayKOBO-METOJIMYHOI KOMICIEIO
(bakyIbTeTy IJI0J0O0BOUYIBHHUIITBA, CKOJIOTII Ta 3aXHUCTY POCIUH (IPOTOKOI Bif 17 TpyaHS
2025 poky Ne 2)

PexomMeHnaiiii po3po0iaeHo y paMKax TEMaTHKW HAyKOBUX JOCIHIKEHb Kadeapu
010J10T1i YMaHCHKOTO HaIllOHAIBHOTO yHiBepcuTeTy «Po3poOka HOBITHIX TEXHOJOTIH
BUPOOHMIITBA 3€PHOBUX KYJBTYp y CIBO3MIHI TP 3aCTOCYBaHHI TrepOilUaiB,
PICTPETYIOIOUNX PEUOBHMH 1 MIKPOOIOJIOTIYHMX TMpenapariBy (HOMEp JeprKaBHOI
peectpaiii 0105U00560), mo Bxoauts y [Iporpamy HayKOBUX JTOCTIIKEHb Y MAHCHKOTO
HaIIOHAJIBHOTO YHiBepcuTeTy «OnTruMizaiisi BUKOPUCTAHHS MIPUPOJTHOTO 1 peCYypCHOTO
noteHuiany arpoekocuctem I[IpaBoGepexknoro Jlicocteny Ykpainu» (HoMep AepxaBHOI
peectpariii 0116U003207).

3a6oqoTHuii O.I. TexHoisoriss BUPOILIYBaHHS KYyKypylI3d Ha 3€pHO 3 €leMEHTaMu
O1osiorizariii. Pexomenaiiii BupoOHUITBY. Y Manb, 2025. 16 c.
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BupoOHUIITBO 3epHA KYKYpYyI3H € BaXKIUBOIO CKIAJ0BOI0 YCHOTO 3€PHOBOTO
rocnofapctBa Ykpainu. Ii cydacHe HApOJHOrOCIOZApPCHKE 3HAUEHHS i, 30KpeMa,
3a0e3neyeHHs HaAIHOTO 3epHO(pYpaKHOTO OaTaHCy HE Mae albTepHaTHBH. LI KyabpTypa
3HAYHOIO MIpOIO0 BU3HAYA€ HE TIIBKM €KOHOMIYHUM CTaH TBAPMHHULITBA, ajie i 3epHOBOT
rajy3i B 1{uioMy. B ii BUpOOHHMIITBI TakoX 3alliKaBJIEHI T'ally3l Xap4yoBoi, NepepoOHOi,
MEJIUYHOI, MIKPOO10JIOTTYHOI TPOMHCIIOBOCTI, & TAKOXK 1 HATUBHO-CHEPTrETUYHHI CEKTOP
JIEp’KaBH, OCKUIbKUA 3€pHO I€l KYJIbTypU € BHUCOKOCHEPTETUYHOI CHUPOBUHOIO JIJIs
MIPOMHKCIIOBOTO BUPOOHUIITBA 010€TAHOJIY Ta 1HIIMX MATUBHUX MaTepialliB.

Kpim Toro, B oCTaHH1 pOKH ISl KyJIbTypa BCE€ OUIBIN CTIHKY MO3MIlIO 3aiiMae Ha
CBITOBOMY pPHHKY 3€pHa. B 1bOMy MaHi TpPUPOJAHO-EKOHOMIYHI YMOBU YKpaiHU
JI03BOJISIIOTH HE TUTHKY 3a0€3MeUnTH BHYTPIIIHI MOTPEOU B 3€pHI KYKYpPYA3H, a i 3HAYHO
HApOCTHUTH ii eKCTIOPTHUN MOTEHLI1aJ.

HeoaHno3Haune craBieHHA A0 1l€i KyJIbTYpU MNPU3BOAMIIO JI0 PI3KUX KOJIHMBAHb
MOCIBHUX IUION] 1 BaJIOBOTO 300py, @ B HECHPUSITIIMBI POKU — 1 JI0 PI3KUX KOJIMBaHb
YPOKaMHOCTI.

Pa3oMm 3 TuM, OCTaHHIM YacoM JWHAMIiKa BUPOOHHUIITBA 3€pHA KYKYPYI3H 3HAYHO
MOMIMIINIACh. 3aBASKH 3alpOBAPKEHHIO y BHUPOOHMIITBO BHUCOKONMPOTYKTUBHHUX
riOpuaiB Ta aKTUBI3allll 1HHOBALIMHOI JISJIBHOCTI B TEXHOJIOTISAX BUPOIIYBaHHS ITI€i
kyJbTypu B 2011 p. Brepie B YkpaiHi ojiep>KaHO PEKOpAHUN BajioBUiA 301p ii 3epHa —
nmoHaja 22 MIiH T., BrpoaoBx 2013-2019 pp. BanoBwuii 360ip 3epHa KyIbTypu OYB Ha piBHI
2528 MIH T.

HaiiGinem macmrabHe BUPOOHUIITBO KYKYPY/I3H criocTepiraerhes y [lonTaBehkiit
(2,5 muta 1), Yepkacokiit, UepHirisenkiit (o 2,0), Kuiscskiii (1,9), Binaunpkii (1,7 miaH
T) 00JaCTSIX.
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Taki gaHl MATBEPIKYIOTh peajbHI  MOXJIMBOCTI  HApOIIyBaHHS OOCSTIB
BUPOOHMIITBA Ii€] BAXKIIMBOI 36pHODYPAKHOT KyJIBTYPH B KpaiHi Ta BXOHKCHHS YKpaiH!
B IT'ATIPKY CBITOBHUX JIiJIEPIB 3 BUPOOHUIITBA KYKYPY/I3H.

Kykypynza (Zea mays L.) — ogHOpiuHa 371aK0OBa POCIMHA, IO 3yCTPIYAETHCS TIIBKU
B KyJbTypi. SIK KOpMOBa KyJbTypa, BOHa BIJIPI3HIETHCS BUCOKOIO BPOXKAWHICTIO I
MIPEKPACHUMH KOPMOBHUMH BJIACTHBOCTSIMH. [3 3epHA KyKypyA3U TOTYIOTh: KYKYpyI3sHE
OOpoIIIHO, KPYITy, KyKYpPYA3sHI TJIACTiBIll, KOHCEPBU, KPOXMaJlb, TATOKY, ITyKOp, MHBO,
CIIUPT, OLTOBY KHUCJIOTY, Macjio Ta 1HII NpOAYKTH. 31 cTeben 1 CTPUKHIB KavyaHiB —
[ENI0I03Y, IITYYHUN MIOBK, Mamip, MpoOKy, pi3Hi 130JA11HHI MaTepialid. 3 KyKypyI3H
MOKHa ojiep>KyBaTt moHaa 150 BuIIB MpoayKTiB 1 BUpoOiB. [Ipy qoTprMaHHI BHCOKOL
arpOTEXHIKU BOHA CIPUSIE OUUIIICHHIO TTOIB B Oyp'siHIB, € TApHUM MOTIEPETHUKOM JIJIsI
3€pHOBUX KYJBTYp, 30KpeMa Jijisi mieHuIl. OcobMBO BellMKa I[IHHICTh KYKYpPYA3U SIK
KOPMOBOI KYJIBTYPH.

3epHO KYKYpYyA3U BUKOPUCTOBYETHCSI Ha TpooBoibyl 1l (20%), Texniuni (15—
20%) 1 Ha QypaxHi (60—65%). 3a BMICTOM KOPMOBHX OJWHHUIIL 3€PHO KYKYPYI3H
nepeBakae OBeC, S’UMiHb, kuTO0. Kinorpam ioro mictuts 1,34 kopmoBoi oauuumill, 78 T
neperpaBHoro nmnpoteiny. IlpoTeiH mpeacTaBieHHil HEMOBHOIIIHHMM 3€iHOM 1
[JIFOTEIIHOM, TOMY 3T0JIOBYBAaTH 3€pHO CJiJ] Y CYMIllli 3 BUCOKOMPOTEIHOBUMHU KOPMAMH.
VY 3epHi KyKypya3u MicTHThC 65—70% ByriieBomiB, 9—12% 6inka, 4—8% pocauHHOI 0JTii
(y 3apoaky 10 40%) 1 nuie 6sm3bko 2% kimiTKOBUHU. MicTsaThes BiTaMidu A, B, By, Be,
E, C, He3amiHHI aMiHOKHCJIOTH, MIHEpaJbHI COJII 1 MiKpoeleMeHTu. Bwmict Oinka
HEBUCOKUM, BiH JIePIUTHUNA 3a ISSIKUMH HE3aMiHHUMH aMiHOKHCIIOTaMHU, OCOOJIMBO 32
BMICTOM JIiI3MHY 1 TpUNTO(DaHy.

Takox KyKypy/a3a CIyrye CUPOBUHOIO ISl BUTOTOBJIEHHS MoHaj 150 xap4yoBux i
TEXHIYHUX MPOAYKTIB: OOPOIITHO, KpyTa, TUIACTIBIIl, KPOXMaJlb, CUPOII, TJIFOKO3Y, CIIHPT.
I3 100 kr 3epHa MoxarBO oTpuMatu 37—40 11 ciupTy (1o Ha 3—5 71 Gijblie, HIXK 13 3epHa
IHIIUX KyJIbTyp), 56 Kr kpoxmaiio abo 60 kr ¢pykrosu, 22,4 kr kopMmy (3 BMiCTOM
npoteiny 10 21%), 5,2 xr riarTeHoBOro OopomHa i 10 2,7 Kr IiHHOI Xap4oBoi oJIii, 110
Mae€ JIIKyBaJIbHI BJIACTUBOCTI (3MEHIIYE€ BMICT XOJECTEPUHY B KpOBI 1 3amodirae
3aXBOPIOBAHHIO Ha aTEpOCKiepo3). I3 CTpMIKHIB KadaHIB BUTOTOBISIIOTH (Qypdypor,
JITHIH, KCUJI03Y, OJIEPKYIOTh LIEJI0JIO3Y 1 Marmip.

[Ipore y BUpOOHMYIN MpakTULI MiJl Yac BUPOLILYBaHHSA KYKYpyA3U BHHHMKAIOThH
MEPETIOHM  arpOTEXHOJIOTIYHOTO XapakTepy, HacaMmIiepes] BUCOKa 3a0yp’ sTHEHICTh
ITOCIBHUX TUIONI. TOMY BaKJIMBHM €JIEMEHTOM BHPOIIYBAaHHS KYKypyI3H € 60poThOa 3
Oyp’sTHaMu, a/pK€ Ha TOYATKOBUX €Tamax pOCTYy POCIWHU KYKypya3u HE MOXKYTh
KOHKYPYBATH 3 CETeTAIbHOIO POCIUHHICTIO.

Byp’stHu, siki IprCTOCOBaHI1 /10 TPOXOJIOTHUX BECHSIHUX JIHIB, IIIBUAKO MMPOPOCTAIOThH
3a TIOPIBHSIHO HU3bKUX TEMIEPATyp 1 CXOATh paHillie KyKypya3u, a OiIbII TeTUIOMI00H1
— OJIHOYACHO 3 HEI0, TOMY BOHHM PO3BUBAIOTHCS IHTEHCUBHIIIIE 34 IO KYJIBTYPY 1 CUIBHO
MNPUTHIYYIOTh 1i Ha MOYAaTKOBUX (Ha3ax pocTy W PpO3BUTKY, YTBOPIOIOUM J100pe
chopMoOBaHy Ha/I3EMHY YaCTHHY 1 KOPEHEBY Macy. Y MOJIaIbIIIOMY KOKEH IICHTHEP CHUPOT
Macu Oyp'sHIB y MOCIBaX KyYKypyJ3H B CEpeIHbOMY CripuuuHsie BTpaty Bia 0,26 no 1,88
11/Ta 3epHa.
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Huni arporexHiuHi METOAM YCYHEHHS Oyp’sSIHOBOIO KOMIIOHEHTY Yy TIOCiBax
KYKypyI3u HE 371aTe€H 3a0e3MeUnuTH BUCOKY €(EeKTHUBHICTh. ToMy HAMAOIIILHIIITUM
IIUISIXOM 3HWKEHHS PiBHS 3a0yp’ THEHOCTI y MOCiBaX KyJIbTYPH € 3aCTOCYBAaHHS XIMIYHHX
3ac00iB 3axXHCTy (TepOIlHIiB).

®OPMYVYIJIA PO3POBKH

TepOinua kiaacy noxinHux cyabponiicesoBunu Emomic® 105 OD, m.a. 1,75
J/ra (anagoru — Asuiarad 105, m.xa., Jlerenaa 105, m.a.) + komimiekc
MikpoopranizmiB — biokommiexe AT (1,5 a1/T, 00po0ka HaciHHsT)

Emomic® 105 OD, m.a. — repOiuua cucTeMHOI Aii, €(pEeKTUBHICTH SKOTO
3a0e3meuy€eThCs TMOEAHAHHSAM JBOX JIIOYMX PEYOBHH: ME30TpioH, 75 r/m +
Hikocynb(dypoH, 30 r/n. Bupobnuk: ¢ipma Syngenta, HlIseiinapis. Dopmyssiis:
MacistHucTa aucnepcis (puc. 1).

I'epOinna epeKTHBHO 3HMIILYE TaKi BUAM Oyp’ sHIB:

v/ OJTHOPIYHI JBOJIOJBHI — KaHaTHUK Teodpacra, mmupuis (BUIM), OCOT TOPOJIHIN,
rajiHcora JpiOHOKBITKOBA, TIPUYMIIS IOJLOBA, CYpIMHI 3BUYAiHA, pebKa JHKa,
JypMaH 3BUYalHUMN, poMallika, peabka Oijia, HeTpeba 3BuvaiiHa, 31pOYHUK CEpPEeaHIN;

v/ ripuak  TOYeUyMHUI, TOPTYJNAK TOPOMAHIM, JKOBTELb IOJLOBHUM, aMOpo3is
MOJINHOJINCTA, JTyTUTa, XKaOpiil 3BUUaliHU, ACIiH YOpHUil, 100012 O1na;
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SAUBRIB0IS MNUF 130118 80045

Puc. 1. I'ep6inua cucremuoi aii pipmu Syngenta Emromic® 105 OD, m.a.

v/ oHOpiuHi Ta JesKi GaraTopidyHi 37aKOBi — Kypsiue IpOCo, MUIIIN (BUAN), MaabyaTKa
(BuaM), BIBCIOT, MaKUTHHIISI 0OAaratokBITKOBA, MPOCO (BUAM), CUTh (BUAHM), COPTO
ajnenrchbKe, NUpiil NoB3y4Hid, rymaii (puc. 2).

v/ 4acTKOBO TepOily/I IPUTHIYY€ i GaraTopiuHi JBOJOIBHI — OCOT POKEBUIA, OCOT JKOBTHIA

a (puc. 3).

3a

BHeceHHs1 y (a3i 8 mucTKiB BHeceHHH y (a3i S smcTKiB
HAa 3JIaKOBI Oyp’siHM Ha OCOT POKeBUI
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Mexani3Mm aii: HIKOCYIb(QYPOH TOTJMHAETHCS JTUCTKAMU Ta cTe01amMu Oyp sSHIB Ta
1HT10y€ MOIUT KIITHH HUISIXOM OoKyBaHHS (hepmeHTy ALS (aneTonakTraTCHHTETa3M ), 110
NpUiiMa€e y4yacTh Y CHHTE31 OCHOBHUX aMIHOKUCIIOT. byp’sSiHU IIBUJIKO IPUITUHSAIOTH PICT
1 KOHKYPEHIIII0 3 KYyJIbTYpOIO, uepe3 TIXKIEHb MPUUMalOTh YEPBOHYBAaTHM BIATIHOK 1
MOCTYIOBO MOBHICTIO THHYTh MPUOJIU3HO Yepe3 TpH THkHI (puc. 4). Me3oTpioH iHTi0ye
depment HPPD (mi-rizpokcudenin-mipyBaT aeriaporeHasy), ska Oepe ydacTb y
MEPETBOPEHHI TUPO3UHOBOT KUCIOTH Yy MIACTOXIHOHU. OCTaHHI € BaXKJIMBUM €JIEMEHTOM
CHUHTE3y KapoTHHOIAIB. LI crosyku, y cBOIO 4epry, po3LIUPIOIOTh CIIEKTP MOTJIMHAHHS
xJjiopodiny 10 iHpauUepBOHOTO, TAKUM YHHOM ME30TPIOH € 1HTIOITOPOM (POTOCUHTE3Y.
Byp’siHM MIBHIKO MPUMHHSIOTH (POTOCHHTE3, BTPAYAIOTh 3€JICHUN KOJIp i THHYTH (pHC.
5). Me30TpioOH TaKOXX Ma€ TMPOJOHTOBAaHY IPYHTOBY Ji0 (3IaTHHHA IPYyHTOBO
KOHTPOJIIOBATH MOSBY JEKUIBKOX HACTYIMHUX XBUJIb OJJHOPIYHUX JIBOJOJILHUX Oyp’sIHIB).

S

& J \ )
Puc. 4. CuMniTomu Bi3yaJbHOIO Puc. 5. CumnTomMu Bi3yaJIbHOTO
NPOABY Jii HIKOCYIbQYpPOHY NPOABY JIii ME30TPiOHY

Mae mupoke BIKHO 3acTocyBaHHS: (a3za po3BUTKY KynbTypu 2—8 (10) mucrtkiB
(6yp’sitam — 4-10 nuctkiB) (puc. 6). BigcyTHs (DiTOTOKCHUHICTH HaBiTH 3a Mi3HHOTO
BHECEHHs. 3a Jii mpenapaty y OUIbI Mi3HI CTajii PO3BUTKY CETreTaJIbHOI POCIMHHOCTI
CIIOCTEPITa€ThCS MPUTHIYEHHS X POCTY Ta pO3BUTKY. Lle 3HMKy€e KOHKYpEHIIi10 Oyp'sHIB
3a €JIEMEHTHU KUBJICHHS, aJIe HE IPU3BOIUTH J10 iX 3aruoeni.

Puc. 6. Bikno
3aCTOCYBaHHS repoiuumy

Emomic® 105 OD, m.x. (W& E‘!v%'ﬁ'c
1,5-2,0 n/ra
N i‘ A
IPOPOCTaHHSI | JIMCTOK 2 JUCTKU 4 ucTKA | 6 TUCTKIB 7 MUCTKIB 8 MuCTKiB 10 mucTKiB
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PexoMeH0BaHA HOPMA BUTPATH Npenapary cTaHoBUTh 1,25-2,0 yi/ra 3aj1e:KHO
BiJl BHJIOBOTO CKJaay Oyp’sHIB Ta (a3u ix po3BUTKY. OOOB’S3KOBHM € TIOBHE Ta
pIBHOMIpHE IOKPUTTS POCIUH pOOOYUM po3drHOM. Butpara poboyoi pinnuau — 200-300
n/ra. Hopma BuTpaTt poOOYOro po3dMHY HE TMOBHUHHA CIPHYUHATH HOTO CTIKAHHS 3
MTOBEPXHI POCIIMH, II0 00POOIIIIOTHCSI.

biokomnnexc AT — KynbTypalibHa piIiHA XUBUX IPYHTOBHX MIKPOOPTaHI3MIB +
opranoenementu. Jlo cxmany biokommnekcy AT Bxonsats: Azotobacter chroococcum —
utp 1x107-1x10%° (0-100%), Bacillus subtilis — turp 1x10—1x10*° (0-100%), Bacillus
megaterium — turp 5x10—1x10%° (0-100%). Bupo6nuk — I1IT HBIT «ArpoenepreTnyni
TEXHOJIOT1i», YKpaiHa.

PexomenaoBana HopMma BuTpaTu npenapary — 0,5-1,5 i/t Hacinus, 0,3 — 0,5 5/ra
MOCIBHOT TUIOITI.

Cuoci0 3acrocyBanns. MikpoOionoriuauii mpenapar biokomrieke AT y Hopmi 0,5
J1/Ta 3aCTOCOBYIOThH Y BUIJISIAI BOJJHOT'O PO3UUHY SIK OKPEMO, TakK 1 B OJTHIM CyMIiIIIi 3 HIIIUM
mpernapaTroM, Ky TOTYIOTh y J€Hb BHUKOpUCTaHHs. biokommuiekc AT HeoOXiaHO
PIBHOMIPHO PO3YMHUTHU B poOouoMy posuuHi. [ nboro Boay 3 biokomminekcom AT i
repOILUIOM PETEIBHO NEPEMILIYIOTh B 0aKy OIpHCKyBaya.

Ilepeonocieny o0poOky HaciHHa bioxommekcom AT y Hopmi 1,5 n/ra MoxHa
3MIMCHIOBATH SK Ha HACIHHMX 1 KaliOpyBaJIbHMX 3aBOJaX, TaK 1 B TOCIOJApPCTBAX
0e31mocepeTHbO Mepe] BUCIBAHHSAM KYJIBTYPH, OCKIJTBKA MiKpOOPTaHi3MH, 1110 BXOASATH JI0
CKJIaJy TMpernapaTy, 3JaTHI CTBOPIOBATH CIIOpU 1 30epiratd CBOKO KUTTE3AATHICTH
TpuBanuii yac. Lleit arposzaxin mpOBOJUTHCS BIAMOBITHO O BUMOT MPaBHII OE3MEKH 1
CaHITapHUX HOPM, SAKICHO 1 IIBHUIKO, MO0 HE MOMYCTHUTH HAOPSKAaHHS HACIHHS W
VIIKO/KEHHS HOT0 000JIOHOK.

OobnpucKyseannsa TOCIBIB 31MCHIOETECS BOJHUM pO3UMHOM repoinuay Emomic®
105 OD, m.a. 1,75 n/ra 3a 1omomMororo mraHroBoro oo0npuckysaya. HalteextuBHimmm
JUTsl BHECEHHS ITpenapary € pankoBuil (1o 10—11 rox.) 1 BewipHiii (micas 17 roa.) nepiof

da3t 3-5 nuctkiB KyapTypu. He pexoMeHnyeTbcsi OOMpPUCKYBaHHS IMOCIBIB 3a
IIBUIKOCTI BITPY MoHaz 4 M/c.

O06’eM BOHOTO PO3UMHY TIperapaty 3 po3paxyHky Ha 1 ra mociBy — 200-300 n/ra.

Pe3yabTaTu 1a00paTOPHUX i MOJBOBHX AOCJiIKeHb. 32 BHECCHHS TepOilumy
Emomic® 105 OD, m.a. sik Ha ol nepeanociBHoi 00pooku biokommiekcom AT, Tak 1
o JiasHKax 0e3 oOpOoOKM HACIHHSI, TMPOCTEXKYBANIOCS 301IBIIEHHS TaKUX MMOKA3HHKIB
POCTOBHX MPOIIECIB POCIUH KYKYPY/A3H, SIK BUCOTA Ta JIUCTKOBA oBepxHs (Tadu. 1).

3o0kpema, y ¢da3i BUKUAAHHS BOJOTI BUCOTA POCIIMH KYKYPY/I3HU Y BapiaHTax JOCTiTy
3 00poOkoro HaciHHS mepes ciBO6oro biokommiiekcom AT 3pocrana MOpIBHAHO 3
KOHTPOJILHUM BapiaHToM Ha 4%, TO1 SIK TUCTKOBUIA 1HJIEKC — BIMOBIIHO Ha 6%.

[Tpu 3actocyBanni repoOinuay Emomic® 105 OD, m.a. y vopmax 1,25; 1,50; 1,75 1
2,00 5/ra MOKa3HUK BHCOTH POCIMH KYKYpy/J3U TMEPEBHUIIYBaB KOHTPOJbHUI BapiaHT
BigmoBigHo HaA 8, 11, 14 ta 9%, Tomi sk MuCcTKOBUM 1HHEeKC — Ha 9, 14, 21 Ta 13%
BIIIOBIIHO.
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1. Bucora Ta 1MCTKOBUI iHIEKC POCIUH KYKYPY/A3H y (pa3i BUKUIAHHS BOJIOTI NPH
3actocyBaHHi repoinnay Earomic® 105 OD, m.a. Ta mikpo06ioJioriunoro npenapary

Biokommiekc AT, 2025 p.
BapiaunT nocuiny Bucora | /1o kout- | JIucrko- | /1o koHT-
POCJIMH, | poJiio, % BHIi poJiio, %
cM iHgeKc
KonTtpos (6€3 npenaparin) 201 100 5,22 100
BiOIFOMHJICKC AT 1,5 n/T (0O6pobka 290 109 5,53 106
HaciHHs nepes ciB0oto — PDoH )
Emomic® 105 OD, m.x. 1,25 n/ra 218 108 571 109
Emromic® 105 OD, m.x. 1,50 ia/ra 223 111 5,96 114
Emromic® 105 OD, m.a. 1,75 n/ra 230 114 6,33 121
Enmromic® 105 OD, m.a. 2,00 n/ra 220 109 5,88 113
don + Emromic® 105 OD, m.a. 1,25 /ra 226 112 6,31 121
don + Emromic® 105 OD, m.a. 1,50 /ra 234 116 6,57 126
don + Emromic® 105 OD, m.a. 1,75 n/ra 245 122 6,71 129
don + Emromic® 105 OD, m.a. 2,00 ii/ra 230 114 6,47 124
HIPys 7,1 - 0,14 -

3a BHECEHHS TepOIluay y JOCIKYBaHUX HOpMax Ha (poHI EPEANOCIBHOI 0OpOOKH
HaciHHg biokommiexkcom AT y Hopwmi 1,5 1I/T HaciHHS OPOCTEXKYBAJIOCA MOAABIIE
30UTbLIEHHS MOKA3HUKIB POCTOBHUX IMPOIECIB SIK MPOTH KOHTPOJIIO, TaK 1 MOPIBHSHO 13
3acTocyBaHHAM TepOinuay Emomic® 105, m.a. Ha (oHi AuIsTHOK 0€3 mepeanociBHOL
00poOKHM MIKpOOi10JOTriYHUM MpenaparoM. Tak, BUCOTa POCIUH KyKypy3u 3a aii 1,25;
1,50; 1,75 1 2,00 n/ra repOimuay mo o6pobieHomy ¢GoHI 3pociia TPOTH KOHTPOIIO
BiAMoOBiHO Ha 12, 16, 22 Ta 14%, Toa1 SIK TUCTKOBUM 1HAEKC 3pic BiAMOBIAHO Ha 21, 26,
29 124%. Otpumani pe3yJIbTaTi TaKOX MEPEBUIIYBAJIN TOKA3HUKHU Y BapiaHTaxX JIOCIITY
13 3aCTOCYBaHHSM repoinuay Ha (oH1 HEOOPOOIECHUX JIISTHOK.

3pocTaHHsl HaBeJCHUX TOKA3HWKIB Yy JOCHIJHUX BapiaHTax TOPIBHSIHO 3
KOHTPOJIbHUM 3a0€3MeUy€eThCsl SK 3HUIIEHHSIM IEePeBaXHOI YAacCTKU CEreTalibHOi
POCIIMHHOCTI y arpoQiToleHo031 KyKypyI3H, TaK 1 CKOPOYEHHSM IMeploAy dYacy ix
IIKIJIJTMBOTO BIUIMBY, 110 CTBOPIOE OUIBII ONTUMAJIbHI YMOBHU AJII POCTY 1 PO3BUTKY
KyJbTypu. biokommeke AT, y cBOIo 4epry, MICTUTh aKTHUBHI IITAMH MIKPOOPTaHi3MiB,
1[0 3/1aTHI CMHTE3YBAaTH PI3HOTO POy Ol10JIOTIYHO aKTUBHI PEYOBHHH (CTUMYISTOPU
pocTy, BITaMiHM Ta 1H.). Y TOAAJBIIOMY III PEYOBUHHU YEpEe3 KOPEHEBY CHUCTEMY
MPOHUKAIOTH IO POCIMHHU 1 aKTUBI3YIOTh 1l pOCTOBI POLIECH.

HocnikyBaHi — mpenapatd  TakOoX  COPUSUIM  3POCTaHHIO  MOKA3HMKIB
(OTOCUHTETUYHOTO TOTEHINAly Ta YHUCTOI MPOIYKTUBHOCTI (HDOTOCHHTE3Y POCIHH
KYKYpyJ3H. 30Kpema, 3a MepearnociBHOI 00pOOKH HACIHHSA KYKYpyI3u biokomIuiekcoMm
AT, ®IIIT nepeBuiiryBaB KOHTpoJib Ha 4%, a UIID — Ha 13% (TadJu. 2).

3a BHeceHHs repoinmuay Emomic® 105 OD, m.a. y Hopmax 1,25; 1,50; 1,751 2,00
n/ra mpocTexyBasocs 30uUtbineHHs mokasHuka DIl y mopiBHSHHI 3 KOHTPOJIEM
BinmoBimHO Ha 6, 10, 16 1 9%, Toxi sik mokaszuuk UIID 3pic va 14, 17, 21 1 15%.
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2. OTOCHHTETHYHHUI MOTEHUIAJ TAa YUCTA MPOAYKTHUBHICTH GOTOCHHTE3Y POCINH
KYKYpY/A3u y (a3i BUKUIaAHHS BOJIOTI Ipu 3acTocyBaHHi repoinuay Earomic® 105
OD, m.a. Ta mikpo6ioJioriunoro npenapaty biokommieke AT, 2025 p.

Bapiaunt nociiny O®IIIl, | do xour-| UYIIP, |0 KoHT-
TtHc. | poaro, % | r/mM?3a |pomio, %
M2X1i0 100y
KonTtpos (6€3 npenaparin) 1902 100 4,61 100
bioxommuiekc AT 1,5 1/t (06poOka
HaciHHS 1epe] ciB0oro — PoH ) 1981 104 519 113
Emromic® 105 OD, m.a. 1,25 n/ra 2012 106 5,26 114
Emomic® 105 OD, m.x. 1,50 n/ra 2100 110 541 117
Emromic® 105 OD, m.x. 1,75 n/ra 2211 116 5,59 121
Emromic® 105 OD, m.x. 2,00 i/ra 2066 109 5,31 115
®on + Emromic® 105 OD, m.n. 1,25 n/ra| 2078 109 5,46 118
@don + Emromic® 105 OD, m.a. 1,50 m/ra| 2206 116 5,53 120
@®on + Emromic® 105 OD, m.n. 1,75 m/ra| 2292 121 571 124
don + Emromic® 105 OD, m.a. 2,00 ii/ra 2136 112 5,51 120
HIPgys 97 — 0,12 —

binbm edexkTuBHUM MOKa3ano ce0e BUKOPHUCTAHHS IMX K€ HOPM TIepOiuuay,
BHECEHHMX Ha (OHI AUITHOK 3 TEPEANOCIiBHOIO OOpOOKOI HACIHHSA KYKYpyA3u
biokommiekcom AT. Tak, hoToCHHTETHYHUH TTOTEHITIAN TOCIBIB KYKypya3u 3a mii 1,25;
1,50; 1,75 1 2,00 n/ra Extomicy® 105 OD, m.a. y mopiBHSHHI 3 KOHTPOJIEM 301TbIITHBCS
BiAMOBIIHO HA 9, 16, 21 1 12%, a yucTa npoayKTUBHICTH poTtocunTe3y — Ha 18, 20, 24 1
20% BIAMOBIAHO.

3actocyBanHs repoimuay Extomic® 105 OD, m.a. cripusiio iCTOTHOMY 3HHKEHHIO
CereTajgbHOl POCIMHHOCTI y arpodiToleHo31 KyKypya3un Ha (ol  IIISHOK 0Oe3
nepeaAnociBHOi 00OpoOKM HACIHHS Ta 3 11 BUKOPUCTAHHIM. 30KpeMa, 4epe3 MICSIlh Micis
BUKOPUCTAaHHA repOinuay Ha QoHi AUIIHOK 0e3 oOpoOKM HaciHHS Tmepes CiBOOrO
criocTepiranocs 3HWKEHHs KibKOCTI Oyp siHiB Ha 1 M? mOCiBY KyKypya3u Ha 63, 69, 74
ta 82% npu BHeceHi 1,25; 1,50; 1,75 1 2,00 n/ra npenapary BianosigHo (puc. 7). biabin
€(EeKTUBHUM CTOCOBHO 3HMKEHHS PIBHS 3a0yp’ IHEHOCTI MOCIBIB KYKYpPYA3U BUSBUIIOCS
3aCTOCYBaHHs TepOiuuay Ha (OHI OUISHOK 3 TEpPEeanoCiBHOW OOpPOOKO HACIHHS
biokommnekcom AT. Ile BigOyJsocst 3aBIsSKU JOIAaTKOBOMY MPUTHIYEHHIO CETeTaIbHOL
POCIIMHHOCTI OUIbII PO3BUHEHUMHU, IOPIBHSIHO 3 KOHTPOJIEM, POCIMHAMU KyKYpyI3H (3a
PaxyHOK JisJTIbHOCTI MIKpPOOPIaHi3MiB, 1110 MICTSATHCS B Ipenapari).

Taxk, 3actocyBanns 1,25; 1,50; 1,75 1 2,00 n/ra repOinuay Ha ¢GoHI 00poOICHUX
JUISTHOK 3a0€31MeUnsIo 3HIKSHHS KITLKOCTI Oyp’siHIB BiAnoBiAHO Ha 74, 79, 84 1 90%.

AHanoriuHa TeHAeHIIisl IPOCTeXyBaiacs 1 3a HOBTOPHOTO 001Ky 3a0yp’ IHEHOCTI
MOCIBIB KYKYpPY/34, IPOBEICHOTO Tiepea 30upaHHsaM Bpokaro. TyT Takoxk HAMOUTBITHI
BIIPOCTOK 3HUINEHHS Oyp’sHIB 3a KUIBKICTIO CIIOCTEpIraBcsi Yy pa3l BHUKOPUCTAHHS
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HayxkoBi po3po0ku Ymancokoro HY

repOinuay Ha ¢GOHI AUBTHOK 3 MEPEANOCIiBHOIO 0OpOOKOI HACIHHS MIKPOO10JIOTIYHUM
npemnaparom (puc. 7).

2 250
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= | |
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P, T erem
1 2 3 4 5 6 7 8 9 10
BapianT gocainy
i Yepes micsup micis BHeceHHs repOinuny M [lepen 30upaHHsIM BpoXkaio
Puc. 7. KinbkicTs Oyp'siHiB y nmociBax KyKypya3u npu
3acrtocyBaHHi repoinuay Emxomic® 105 OD, m.a. Ta
MikpoOioJsioriunoro npenapary biokommiexe AT, 20255 p.

1. Kontponnb (6e3 npemnapatiB); 2. biokomrieke AT 1,5 /T (06pobka HaciHHA Tepen
ciBboro — ®ox ); 3. Emomic® 105 OD, m.a. 1,25 n/ra; 4. Enromic® 105 OD, m.x. 1,50
a/ra; 5. Emomic® 105 OD, m.a. 1,75 n/ra; 6. Emromic® 105 OD, m.a. 2,00 n/ra; 7. ®oH
+ Emromic® 105 OD, m.a. 1,25 n/ra; 8. ®on + Emromic® 105 OD, m.a. 1,50 n/ra; 9. ®on
+ Emromic® 105 OD, m.a. 1,75 a/ra; 10. ®on + Emomic® 105 OD, m.a. 2,00 n/ra.

Cupa mMaca Oyp’sSHOBOrO KOMIIOHEHTY MOCIBY KYKYpPYA3U TAKOK MaJla TEHICHIIIIO
710 ICTOTHOTO 3HMKEHHSI IIPY BUKOPHUCTAHHI JTOCHII)KYBaHUX MpernapaTiB. 30KpeMa, Ha
(doH1 auIsTHOK O€3 nepeanociBHoi 00poOku HaciHHs 1,25; 1,50; 1,75 12,00 n/ra repoinuay
yepe3 MicCsIb TICHA 3acTOCYBaHHS TMpemapaTy maca Oyp’sHIB 3HH3WIAcS TPOTH
KOHTpodto Ha 59, 66, 73 1 80%, a nepen 30upanHsM Bpoxkaro — Ha 36, 58, 68 1 76%
BiAMOBITHO (pHC. 8).

Jlesike 3HMKEHHS €(PEKTUBHOCTI 3HUIIICHHSI OYp’ STHOBOTO KOMITIOHEHTY, SIKE BUSIBHB
o0k piBHA 3a0yp’STHEHOCTI Tepen 30MpaHHsAM BPOXKaro, TOB’sI3aHE 13 MTPOPOCTAHHIM
HOBUX POCIHMH Oyp’sHIB Yy TIepiol MK 0OJIiIKaMH a TaKOK HAPOCTAHHSIM MacH THX, SIKI
OyJu JIuIlle TPUTHIYEHWMHU Ha Yac MepIioro o0miky.

HocnimkyBani HOpMH repOilMay IOJO 3MEHIIEHHS Macu Oyp sHOBOTO
KOMITOHEHTY Tako Oyiu Oubill eheKTUBHUMHU Y pa3i 3aCTOCYBaHHS Ha (OHI JUISTHOK 3
MIEPEANOCIBHOIO OOPOOKOI0 HACIHHS KYKYpPyA3W MIKpOOIOJOTIYHMM MpernapaTroM, o
MOSICHIOEThCSI  OINTBIII  aKTHBHUM PO3BUTKOM POCIHH KYKYpyHA3H, SKi JO0JaTKOBO
MPUTHIYYBAJIU CEreTAIbHY POCIUHHICTb.
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BapianT nocainy
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Puc. 8. Maca Oyp'siHiB y mociBax KyKypy/A3u NpH 3acTOCYBaHHI
repoinuay Exromic® 105 OD, m.a. Ta MiKp00io10riYHOT0
npenapary biokommiexce AT, 2025 p.

1. Kontponsb (6e3 mpemnapatiB); 2. biokomrieke AT 1,5 /T (06pobka HaciHHA Tiepen
ciBboro — ®ox ); 3. Emomic® 105 OD, m.a. 1,25 n/ra; 4. Enromic® 105 OD, m.x. 1,50
a/ra; 5. Emomic® 105 OD, m.a. 1,75 n/ra; 6. Emromic® 105 OD, m.a. 2,00 a/ra; 7. ®on
+ Emromic® 105 OD, m.a. 1,25 n/ra; 8. ®on + Emromic® 105 OD, m.a. 1,50 1/ra; 9. ®on
+ Exromic® 105 OD, m.a. 1,75 a/ra; 10. ®on + Exromic® 105 OD, m.a. 2,00 a/ra.

Tak, y 1Iux BapiaHTax JOCIITY 4Yepe3 MICsIb MICIAsS BHECEHHs repOiluay maca
Oyp’sHiB 3HM3MIACS Ha 67—87%, a mepen 30upanHsaM Bpokaro — Ha 62—84 %.
[TokpanieHHst piTOCaHITAPHOTO CTAaHy MOCIBIB KYKYPY/I3U Ta OCHOBHUX OIOMETPUYHUX 1
(1310JIOTTYHUX TOKA3HUKIB 32 BUKOPUCTAHHS JTOCHIKYBAaHUX TPENapaTiB y KiHIEBOMY
MiJICYMKY CIOPUSIIO ICTOTHOMY 301JIBIICHHIO MPOAYKTUBHOCTI KyJIbTypH (Ta0J1. 3).

Tak, mepenmnociBHa 0OpoOKa HACIHHS KYKYpy/aA3u MIKpOOiOJIOTIYHUM TMpernapaToM
biokommiiekc AT cnpusia mpubaBii Bpoxkaro y 10% TOpIBHIHO 3 KOHTPOJIBHUM
BapiaHTOM.

3aBHecenns 1,25; 1,50; 1,75 12,00 n/ra repOinumy MpoCiiiIKOBYBaJIOCS 3pOCTaHHS
BpOXKAWHOCTI KyJNbTypu BiAnmoBimHO Ha 12, 18, 28 1 16%. HaiiOuibm npupoctu
BPOXKAMHOCTI BIAMIYEHO y pa3i 3aCTOCYBAHHS AOCIIHKYBaHUX HOPM TrepOiuuay Ha GoH1
nepeanociBHoi o0poOku HaciHHS biokommiiekcom AT. V mux Bapiantax aociiay
BPOXKAMHICTh KYKYpyA3U NepeBulllyBaia KoHTpoas Ha 20, 31, 34 1 23% BiANOBIIHO 110
HOPM TepOiluay.

3. BpoxkaiinicTb 3epHa KyKYypya3u npu 3actocyBanHi repoinuay Emxomic® 105 OD,
M.J. Ta Mikpoo6ioJioriunoro npenapary biokommiexe AT, 2025 p.
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HayxkoBgi po3pooku Ymancokoro HY

BapianT nocainy Bpo:xaiinictb, | lo kour- | IlpudaBka
T/Ta poJio, % | Bpoxkaro, T/ra

KonTtpo:s (6€3 mpemnapartiB) 6.13 100 0,00
bioxommiekc AT 1,5 i/t (06pobxka

HaciHHs nepe]] ciB0oro — PDoH ) 6,74 110 0,61
Emromic® 105 OD, m.a. 1,25 a/ra 6,89 112 0,76
Emromic® 105 OD, m.a. 1,50 a/ra 7,24 118 1,11
Emromic® 105 OD, m.a. 1,75 n/ra 7,86 128 1,73
Emromic® 105 OD, m.a. 2,00 n/ra 7,11 116 0,98
don + Emromic® 105 OD, m.a. 1,25 n/ra 7,36 120 1,23
don + Emromic® 105 OD, m.x. 1,50 i/ra 8,00 131 1,87
don + Emromic® 105 OD, m.x. 1,75 n/ra 8,21 134 2,08
don + Exromic® 105 OD, m.a. 2,00 1/ra 7,55 123 1,42

HIPgs 0,32

Y3AT'AJIBHEHHSA
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3a pe3ynbTaTaMy MPOBEICHUX MOCIiKEHb y MOCiBaX KYKypyI3u Ha 36pHO MOXKHA
KOHCTaTyBaTH, 10 MPHU 3aCTOCYyBaHHI MiKpoOiosoriyHoro mpenapaty biokommuiekc AT
3a pPaxyHOK MJiSUTBHOCTI MIKpOOPTaHi3MiB, IO € WOTO CKJIAJIOBUMH, 30UIBIIYETHCS
KUTBKICTh JOCTYIHHUX JUIS POCIUH KyKypy/A3U €lIeMEHTIB *kHBJIeHHA. Lle B cBotO uepry
CHpuUs€ AaKTUBI3alii IUIEHHA KIITHH, MOCHJIEHHIO (OTOCHHTETUYHOI AKTUBHOCTI 1
HApOCTaHHIO JINCTKOBOT MMOBEPXHI MOCIBIB.

3actocyBanHus repOinuay Emomic® 105 OD, m.a. y mociBax KyKypya3u HOPMOIO
1,75 n/ra'y ¢asi Big 2 10 8 JUCTKIB KYJBTYpPH CIPHUSE MOKpAIICHHIO (ITOCAHITAPHOTO
CTaHy TIOCIBIB KYJbTYpH 3aBISKA YCYHEHHIO TICPEBAXHOI YAaCTKH CereTalbHOI
POCIIMHHOCTI Ta CKOPOYEHHS Teploy ii MIKIVIMBOTO BIUIMBY, 1110 HA GOHI MEPEANOCIBHOT
00poOKM HaCIHHS MIKpoOioioriyHUM TpenapaTtoM biokomruieke AT 3abe3rneuye npupict
BpOXkaro 3epHa KyJabTypH A0 34%.

JUISI HOTATOK
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